presumably mediated by decreased production of endogenous NO. 9 Several investigators have Background -Nitric oxide (NO) is present in the exhaled air of animals and humans. shown that hypoxia decreases exhaled NO levels in isolated animal lungs. [10][11][12] The aim of In isolated animal lungs the amount of exhaled NO is decreased during hypoxia. the present study was to investigate whether oxygen tension affects exhaled NO levels in A study was undertaken to determine whether changes in arterial oxygen tension humans. However, due to ethical considerations any study on this subject in humans affect levels of exhaled NO in humans. Methods -Sixteen healthy subjects were is limited to moderate hypoxia. We have therefore included different grades of hypoxia and randomised to inhale different gas mixtures of oxygen and nitrogen in a double hyperoxia in the present study to obtain a dose-response relationship between changes in blind crossover study. Eight gas mixtures of oxygen and nitrogen (fractional inspired inhaled oxygen and exhaled NO. oxygen concentration (FiO 2 ) 0.1 to 1.0) were administered. Exhaled NO was measured with a chemiluminescence de-Methods tector from end expiratory single breath  exhalation.
ings were made at each measurement point under nasal occlusion. The end expiratory values from the strip recorder readings were used for analysis to ensure that inspired NO from the ambient air did not distort the results. Previous studies have shown that inhalation of up to 38 ppb NO does not influence the level of exhaled NO after breath holding for 15 seconds. 3 The detection limit of this method is 2 ppb. 14 Systolic and diastolic blood pressures and pulse rate were measured by an automated oscillometric device (Siemens Sirecust 888R, Siemens, Erlangen, Germany).
 
Statistical analysis was performed using the Statistica software package (Release 4.5, Stat- measurements, intraclass correlation coefficients ( ) were calculated from the three recordings under ambient air breathing. was O 2 + 90% N 2 . Balanced randomisation was calculated according to the method of Kramer used to ensure that groups of two of the 16 and Feinstein 15 based on a repeated measure subjects received one of the above treatments ANOVA model. can then be calculated from first. All gases were delivered through a partially the variance among subjects (v s ), the variance expanded reservoir bag at atmospheric pressure among methods (v m ), and the residual error under nasal occlusion.
variance (v e ): All subjects were asked to refrain from al-=(v s -v e )/(v s + v e + 2 × v m ) cohol and caffeine for at least 12 hours before The higher the intraclass correlation coeach trial day. After a 20 minute resting period efficients the better the reproducibility of the in the sitting position, baseline measurements method. A of 1 reflects perfect reproducibility. of exhaled NO and systemic haemodynamics
The intraclass correlation coefficient is a widely were performed. Thereafter, a 10-minute accepted measure of reliability and is conbreathing period of the first gas mixture was sidered more appropriate than older methods started. Measurements were obtained during such as 2 , percentage agreement, product mothe last three minutes of each breathing period. ment correlation or Yule's Y.
16
Subjects subsequently crossed over to the next The effects of graded changes in Fi 2 on treatment where measurements were perexhaled NO and systemic haemodynamics were formed in an identical fashion. The washout assessed by repeated measure ANOVA. Post period between consecutive inhalation periods hoc comparisons were carried out using paired was 10 minutes. After four inhalation periods t tests. The level of significance was set at p= measurements were again performed under 0.05. Data are presented as means (SE). resting conditions before crossing over to the other gas mixtures under study. Recordings during breathing of ambient air were repeated at the end of the study. The readouts during Results
The baseline value of Pa 2 in the pilot exbreathing of ambient air were taken to calculate short term variability of measurements. periment was 92 (4) mm Hg (12.3 (0.5) kPa). A mixture of 10% O 2 + 90% N 2 caused moderate hypoxia with a Pa 2 of 45 (2) mm Hg (6.0 (0.3) kPa). In contrast, 100% O 2 raised the   Exhaled NO was measured with a chemi-Pa 2 to 491 (24) mm Hg (65.5 (3.2) kPa).
Exhaled NO levels at baseline, after the luminescence detector (Nitrogen oxides analyser, Model 8840, Monitor Labs Inc, USA). fourth breathing period, and at the end of the study were 31 (3) ppb, 30 (3) ppb, and 28 (2) Calibration of the instrument was done with certified gases (1000 and 300 ppb NO in N 2 , ppb, respectively (NS). The intraclass correlation coefficient as calculated from these AGA, Vienna, Austria) using precision flow meters. A baseline signal was obtained with results was 0.63.
The effect of inhalation of the gases with pure N 2 . With 100% O 2 we did not obtain a signal, which ensured that oxygen itself did not different Fi 2 on exhaled NO is shown in fig  1. There was a positive correlation between influence the NO readings. One l/min of the exhaled air was allowed to enter the inlet port. changes in Fi 2 and exhaled NO levels (p= 0.0012, ANOVA), with 26 (3) ppb at an Fi 2 Subjects were instructed to fully inflate their lungs, hold their breath for 10 seconds, and of 0.1 and 39 (4) ppb at an Fi 2 of 1.0.
An Fi 2 of 0.1, however, did not significantly exhale for 10 seconds into a Teflon tube. Autoinhalation of NO from the nasopharynx was reduce exhaled NO compared with baseline, as evidenced from post-hoc comparisons. avoided by a noseclip. Three consecutive readgroup.bmj.com on June 16, 2017 -Published by http://thorax.bmj.com/ Downloaded from Systolic blood pressure was 127 (12) mm
In conclusion, we have shown that the NO concentration in exhaled air in healthy humans Hg, diastolic blood pressure was 79 (6) mm Hg, and pulse rate was 79 (11) beats/min at is dependent on oxygen tension. Hyperoxia increases the level of exhaled NO, which inbaseline. Systemic haemodynamics showed only minor changes during inhalation periods dicates increased pulmonary NO production.
The mechanism behind this phenomenon re-(data not shown). A significant increase in pulse rate to 87 (7) beats/min was observed only mains to be elucidated. during inhalation of a gas mixture with an 
